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Abstract: 

MOLE-BLAST is a new tool to classify multiple query sequences and discover their 

relationship to each other. This tool provides a taxonomic context for the queries. 

First, MOLE-BLAST groups the query sequences by locus. Second, it performs a 

BLAST database search to identify each query's nearest neighbors. Third, it com-

putes a multiple alignment for each locus, including query sequences and their 

nearest neighbors. Finally, MOLE-BLAST presents the result of its analysis as phylo-

genetic tree for each locus. 

 

MOLE-BLAST is available at: 

http://blast.ncbi.nlm.nih.gov/blast/moleblast/moleblast.cgi 

MOLE-BLAST is useful for: 

 Taxonomists: to find sequence neighbors and their taxonomic context 

 Ecologists 

 Pathologists 

 Scientists submitting sequences to NCBI: to verify that sequences have correct 

taxonomic annotation 

 

A user can: 

 Quickly find neighbor sequences 

 Assess sequence membership in taxonomic groups 

 Find taxonomic context of one’s sequences 

 Separate a large set of sequences into different genes or loci 

 Visualize relationships to sequences from type reference specimens 

Result for locus 1: 

Result for locus 2: 

MOLE-BLAST work flow 

Query Sequences 

BLAST search:  A user can  search queries against the NR, RefSeq RNA, or 16S 

Ribosomal RNA databases. The search can also be restricted with an Entrez 

query. Top five BLAST search results for each query sequence are included for 

further processing. 

 

Clustering: The input sequences are aligned to one another with BLAST and 

groups of sequences that all match to one another (cliques) form a cluster . 

 

Multiple sequence alignment: Query sequences that belong to a cluster 

along with their top BLAST search results are submitted to Muscle [3] for multi-

ple alignment. Database sequences shorter than the length of the longest que-

ry (plus 20 bases) are included without modification; longer sequences are 

trimmed to the extent covered by BLAST alignment. 

 

Phylogenetic tree:  A phylogenetic tree is computed for each locus multiple 

sequence alignment using Neighbor Joining [4] or Fast Minimum Evolution [5]. 
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Future features: 

 Manual correction of multiple alignment extent 

 Easy selection and downloading of sequences 

 Prioritization of database sequences  

 Highlighting sequences from verified material 

 MOLE-BLAST for proteins 

Example: 

We submitted to MOLE-BLAST a subset of 16S and ITS sequences from [1] 

that presents a study of microbial communities collected from the surfaces of 

naturally aged cheese. The results are the phylogenetic trees below for 16S 

and ITS sequences.  The user can easily visualize the relationship of the bac-

terial and fungal query sequences to one another and to BLAST [2] search re-

sults. 

User’s query sequences are highlighted in yellow. Additionally, database se-

quences from type reference material are highlighted in green. 

The user can also examine the multiple sequence alignment used to compute the 

phylogenetic tree. 
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